ATPase and DNA helicase activities of the Saccharomyces cerevisiae anti-recombinase Srs2.
Saccharomyces cerevisiae SRS2 encodes an ATP-dependent DNA helicase that is needed for DNA damage checkpoint responses and that modulates the efficiency of homologous recombination. Interestingly, strains simultaneously mutated for SRS2 and a variety of DNA repair genes show low viability that can be overcome by inactivating homologous recombination, thus implicating inappropriate recombination as the cause of growth impairment in these mutants. Here, we report on our biochemical characterization of the ATPase and DNA helicase activities of Srs2. ATP hydrolysis by Srs2 occurs efficiently only in the presence of DNA, with ssDNA being considerably more effective than dsDNA in this regard. Using homopolymeric substrates, the minimal DNA length for activating ATP hydrolysis is found to be 5 nucleotides, but a length of 10 nucleotides is needed for maximal activation. In its helicase action, Srs2 prefers substrates with a 3' ss overhang, and approximately 10 bases of 3' overhanging DNA is needed for efficient targeting of Srs2 to the substrate. Even though a 3' overhang serves to target Srs2, under optimized conditions blunt-end DNA substrates are also dissociated by this protein. The ability of Srs2 to unwind helicase substrates with a long duplex region is enhanced by the inclusion of the single-strand DNA-binding factor replication protein A.